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Abstract
Inventory policy decisions at each tier in the supply chain of fresh vegetables is considered significantly regarding to
the short period shelf life (perishable) factor and cost efficiency of the product distribution. The object of this study is
suppliers of fresh vegetable and its supply chain in the Yogyakarta Province, Indonesia. The evaluation of the
importance factors of supply chain performance is analyzed based on the combination of methods Analytical
Hierarchy Process (AHP) and the Supply Chain Operations Reference (SCOR). The result shows that the most
influencing factory to the supply chain performance is factor of attribute costs (31.04%) with a sub-attribute product
guarantee fee (48.90%). Meanwhile, the most preferred alternatives is modern market as weighted at 34.6%, followed
by regular-restaurants (32.5%), and franchise-restaurants (18.4%), and traditional markets (15.4%) is the least
preferred. In case of inventory management, there are two types of inventory: inventory speculation for non-unique
products, and inventory postponement for unique products of fresh vegetables.
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1. Introduction
The purpose of supply chain management is to ensure that the product is delivered at the right place and the right
time through optimization the existing inventory (Heizer and Render, 2014; Slack et al., 2013). Inventory management
(raw material, work in process, and finished goods) can affect significantly the overall supply chain performance
(Ballard, 1996; McCormack et al., 2012). Supply chain performance can be measured based on comprised factors in
the Supply Chain Operations Reference (SCOR), which focus on the internal, customers, and shareholder values
(Bolstorff and Rosenbaum, 2007). SCOR model provides an approach of complete supply chain factors but can be
developed accordingly with the object being evaluated (Ayers, 2004; Guritno, 2013). The purpose of this study is to
identify lead-times in the inventory management of the fresh vegetables supply chain and determine the importance
factors that influencing the supply chain performances.
2. Methods
This study was conducted on fresh vegetables suppliers in Yogyakarta that area supplied or distributed to several
channels including modern trade/market, traditional market, regular-restaurants, and franchise-restaurants. Inventory
management in such supply chain concerns to the characteristics of lead-time at each tier that can be classified as
inventory management types: speculation, postponement, consignment, and reverse consignment (Wallin et al., 2006;
Ballard, 2006, Guritno1 et al., 2013). Supply chain performance factors are analyzed according to 13 factors as defined
in SCOR metrics (Ayers, 2004) and the weighted priority of those factors is approached using the Analytical Hierarchy
Process (AHP) method with the perceptual approach based research (Saaty, 2010). The data was collected based on
purposive sampling method, followed by in-depth interviews and group discussions to suppliers at each tiers as
represented by 4 main respondents (suppliers). Each respondent supplier interviewed in this study consisted of 3
respondents for each.
Fig. 1. Lead-times approach for classification of inventory (Wallin et al., 2006).
3. Result and Discussion
The underlying factors of inventory management in spite of lead-times factor that is concerned is the consumer
type, the nature of the supply chain, and bargaining power (Blumenfeld et al., 1999). Guritno2 et al. (2013) describes
an aspect that should be considered regarding to the consumer needs, namely the relationship among the periods of
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order fulfillment (customer order to delivery lead-time / CLT), the periods of order fulfillment by the supplier (supplier
order to fulfillment lead-time / SLT), the company cycle time (Firms cycle time / CT), and the period of delivery
(Delivery to customer lead-time / DTC).
The results shows that several vegetable varieties have positive lead-time (CLT> SLT + CT + DTC) as characterized
by predictable demand and relatively the consumer preferences change rapidly. This type of supply chain is reliable
and predictable in term of delivery quantities. In this case, supplier has a strong bargaining power, because they have
many suppliers (more than 50 farmers). Approximately 80% of the varieties are non-unique plant such as cabbage,
squash, leeks, pack coy, chicory, tomatoes, and small cherry tomatoes. Based on this fact, the most proper inventory
management as a right decision in this character of supply chain is inventory postponement.
Fig. 2. Supply chain of fresh vegetables
Meanwhile, 20% of the rest (other farmers) grow unique varieties, namely broccoli, lettuce, green lettuce, bit root,
red spinach and kaylan. These vegetables have negative lead-time (CLT <SLT + CT + DTC) as indicated by demand
level that is difficult to be predicted but relatively occupy a stable consumer preferences. The lead-time in this supply
chain tend unreliable due to the fluctuation in the quantity of delivery. The bargaining power of suppliers are weak as
it is only supplied by a limited number of farmers. The proper inventory policy in this area is speculation.
In further the inventory management that can be applied to each type of supplier can be described as follows.
- Supplier A who supplies vegetables of broccoli, lettuce and green lettuce, is more appropriate to use inventory policy
of speculation due to the characteristics of the relatively long lead-time and less reliable supply chain. For this
supplier it is better to have inventory level that able to fulfill the demand level that fluctuate frequently. And for
other variety of vegetables delivered by this supplier, it is already proper to use inventory policy of postponement
in correspond to the lead-time that is relatively short with reliable supply chain in term of both the amount
delivered and strong bargaining power owned.
- Supplier B who supplies variety of spring onion, green lettuce, chickpeas, kaylan, red spinach, bit root and lettuce is
more appropriate to apply inventory policy of speculation as constrained by relatively long lead-time, and
contrasted by the difficulty in predicting the demand level, despite consumer preferences that tend to stable. The
long lead-time caused the supply chain is not sufficiently reliable. In addition, since the supplier B does not have
a strong bargaining power so that he/she is likely affected by the fluctuations in the price. Then this supplier
needs to anticipate the demand level that used to fluctuate. As for the other vegetable varieties, the proper
inventory policy is postponement due to the relatively short lead-time, the supply chain can be assumed reliable
in both amount of delivery and strong bargaining power.
- Supplier C who supplies vegetables of broccoli, bit root and green lettuce is more appropriate to use inventory policy
of speculation. This suppliers need to speculate in supplying the three items as in order to anticipate changes in
demand level. This vegetable’s varieties are difficult to be obtained and require a relatively long lead-time. The
nature of the supply chain capability of the growers / collectors cause the supply chain unreliable compared to
other supplied varieties. As for the other vegetables, the policy of postponement is proper in managing inventory
regarding to the relatively short lead-time, where the supply chain is reliable in both delivery amount and delivery
and strong bargaining power held by the supplier.
- Supplier D who supplies all kinds of vegetables is proper to implement postponement policy due to unique vegetable
varieties where the supplier is difficult to predict demand level. Hence, this supplier need to delay the delivery
until there is certainty about the types of vegetables that is ordered, and the amount as well, prior to the
distribution.
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Table 1. Inventory management at supplier level
Vegetables
Lead-time (hours)
Supply chain characterstics InventoryManagementCLT CT SLT DLT
Non-unique
vegetables
Cabbage 16 4 3 6
Predicted demand, fluctuative
consumers’ demand, reliable supply
chain, predicted delivered
products’quantity, strong bargaining
power, many suppliers
Speculation
Squash 48 4 6 6
Scallions 12 2 2 6
Pakcoy 12 2 2 4
Chicory 12 4 4 4
Tomato 24 4 6 6
Small Tomato 24 4 6 6
Unique
vegetables
Brocolli 12 6 6 6
Unpredicted demand, stable
consumers’ demnad, unreliable
supply chain, unpredicted delivered
products’ quantity, weak bargaining
power, few suppliers
Postponement
Green lettuce 8 4 4 4
Lettuce 8 4 4 4
Bitroot 12 8 6 6
Red Spinach 8 4 4 4
Kailan 8 4 4 4
Furthermore, the analysis of performance of supply chain based on attributes and sub-attributes in term of customer
facing and internal facing was conducted by applying AHP method. The customer facing is important and beneficial
for consumers, while the internal facing is related to internal (supplier) interests. The results of this study are shown
in following table.
Table 2. The importance of supply chain factors
Attribute WeightedScore Sub-attribute
Weighted
Score
Reliability and
Consistency 0.138
Delivery performance 0.032
Fill rate 0.043
Perfect order fulfilment 0.063
Responsiveness 0.124 Order fulfilment lead-time 0.124
Flexibility 0.204
Supply chain responsiveness 0.154
Production flexibility 0.050
Cost 0.312
Supply chain cost 0.042
Cost of goods sold 0.067
Value-added employee productivity 0.051
Warranty cost 0.152
Capital 0.222
Cash-to-cash cycle time 0.088
Inventory days of supply 0.053
Asset turn-over 0.081
The results of AHP shows that factor of cost and capital have a high level of importance than others in comply with
the factors determining the performance of the supply chain. This indicates that the cost factors which starts from the
cost of production at the farm level to the selling price at the consumer level is considered very important in the supply
chain of fresh vegetables. Furthermore capital factor is seem to be an important factor because at the farmer level, the
presence of capital to start farming is indispensable, so that it has a consequence the need for support program in the
55 Adi Djoko Guritno et al. /  Agriculture and Agricultural Science Procedia  3 ( 2015 )  51 – 55 
financial access for farmers. While at the cost factor, the sub-factors of warranty costs are very significant. It can be
discussed that the supply chain, quality of the product is strong factor in determining the performance in supply chain.
4. Conclusion
This study conclude that study in inventory policy decision for non-unique products and unique product give a
consequence of different type inventory policy as determined by postponement for unique products as well as for
vegetables, while for non-unique products it is more appropriate to apply inventory speculation. To determine the
factors that influence the supply chain performance, it is found that the factor costs (production costs, distribution
costs, selling costs etc.) have an important factor in the supply chain performance of fresh vegetables where warranty
factors are the main consideration to be taken into account, which it can be interpreted as quality assurance in
measuring the performance of the supply chain of fresh vegetables.
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